Purification and properties of cyclic AMP-independent glycogen synthase kinase 1 from rabbit skeletal muscle.
A cyclic AMP-independent casein (phosvitin) kinase eluted from a phosphocellulose column with 0.35 M KCl also possesses glycogen synthase kinase activity. This kinase, designated synthase kinase 1, is separable from other cyclic AMP-independent protein kinases, which also contain glycogen synthase kinase activity, by chromatography on a phosphocellulose column. This kinase was purified 15,000-fold from the crude extract. Synthase kinase activity co-purifies with casein and phosvitin kinase activities. Heat inactivation of these three kinase activities follow similar kinetics. It is suggested that these three kinase activities reside in a single protein. This kinase has a molecular weight of approximately 34,000 as determined by glycerol density gradient centrifugation and by gel filtration. The Km values for the synthase kinase-catalyzed reaction are 0.12 mg/ml (0.35 micronM) for synthase, 12 micronM for ATP, and 0.15 mM for Mg2+. The phosphorylation of glycogen synthase by the kinase results in the incorporation of 4 mol of phosphate/85,000 subunit; however, only two of the phosphate sites predominantly determine the glucose-6-P dependency of the synthase. Synthase kinase activity is sensitive to inhibition by NaCl or KCl at concentrations encountered during purification. Synthase kinase activity is insensitive to the allosteric effector (glucose-6-P) or substrate (UDP-glucose) of glycogen synthase at concentrations usually found under physiological condition.